Abstract. In this paper, we consider the problems related to the determining plan of the experiment performed according to the model of the chemical balance weighing design under additional assumption that the experimental errors are equally negatively correlated. This problem is studied from the point of view of D-optimality of such a design. We give new a construction method of D-optimal chemical balance weighing design and the list of possible experimental plans.
INTRODUCTION
Let us consider the experiment whose results are represented as a linear combination of unknown measurements of p objects with factors of this combination equal to , 1  0 or . 
for non-negative correlated measurement errors, the construction based on the incidence matrices of the balanced bipartite weighing designs and the ternary balanced block designs were given in Ceranka and Graczyk (2014b, c) . The construction based on the incidence matrices of the balanced bipartite weighing designs, for negative correlated measurement errors was introduced in Ceranka and Graczyk (2014d) . Here, we broaden the list of classes  (see Billington, 1984) . For the design X in (3), 
The conditions given in Theorem 2 indicate that the optimality conditions and the construction methods of the regular D-optimal design
 Thus, we obtain the following Theorem. 
. From Theorem 2 it follows that chemical balance weighing design is regular D-optimal if and only if conditions (i) and (ii) hold. From
is j th column of the matrix
and hence 
. If the parameters of the balanced incomplete block design are equal to 
given by (3) with the variance matrix of errors
where G is of the form (1), is regular D-optimal.
Proof. It is a simple matter to check that the parameters given above satisfy the conditions given in Theorem 3. Proof. It is easy to check that the parameters given above satisfy the conditions indicated in Theorem 3. 
